Huang Qin (root of Scutellaria baicalensis) is a widely used herb in different countries for adjuvant therapy of inflammation, diabetes, hypertension, different kinds of cancer and virus related diseases. Baicalin is the main flavonoid in this herb and has been extensively studied for 30 years. The angiogenic effect of herb Huang Qin extract and baicalin was found 13 years ago, however, the results were controversial with pro-angiogenic effect in some studies and anti-angiogenic effect in others. In this paper, the angiogenic effect of baicalin, its aglycone form baicalein and aqueous extract of Huang Qin was studied in chick embryo chorioallantoic membrane (CAM) model. Dose dependent dual effect was found in both aqueous extract and baicalin, but not in baicalein, in which only inhibitory effect was observed. In order to reveal the cellular and molecular mechanism of how baicalin and baicalein affect angiogenesis, cell proliferation and programmed cell death assays were performed in treated CAM. In addition, quantitative PCR array including 84 angiogenesis related genes was used to detect high and low dosage of baicalin and baicalein responsive genes. Low dose baicalin increased cell proliferation in developing blood vessels through upregulation of multiple angiogenic genes expression, but high dose baicalin induced cell death, performing inhibitory effect on angiogenesis. Both high and low dose of baicalein down regulated the expression of multiple angiogenic genes, decreased cell proliferation, and leads to inhibitory effects on angiogenesis.
Introduction
Herb Huang Qin (root of Scutellaria baicalensis) is commonly used in traditional medicine in China and some other countries. It is officially listed in Chinese Pharmacopoeia with broad effects such as purging fire, cleaning away heat, moistening aridity, detoxifying toxicosis, stoppage of bleeding and preventing miscarriage [1] . In addition, Huang Qin was also used in more than 30 different formulas [1] . Pharmacological reports in recent years have indicated that S. baicalensis has a multitude of medicinal properties, including anti-inflammatory, There are only a few publications reporting the mechanism of how angiogenic process was affected by baicalin or baicalein. Jo et al found that high-dose baicalin showed a significant reduction in the expression of matrix metalloproteinase-2 (MMP-2), MMP-9, angiotensin II, and vascular endothelial growth factor (VEGF) [42] , Liu et al also revealed that baicalein and baicalin treatment resulted in a dose-dependent decrease of MMP-2 activity, cell proliferation and apoptotic changes in cultured human umbilical vein endothelial cells [41] . Some studies on anticancer activities demonstrated that baicalin, baicalein or Huang Qin extract suppresses the angiogenesis of tumor cells through Wnt/β-catenin, TGF-β, PI3K/Akt pathways or NF-κB signaling [7, 45, 46] . On the other hand, baicalin and Huang Qin extract were also found to induce VEGF expression through the activation of the ERRα pathway [40] . As Huang Qin and its main components, baicalin and baicalein are commonly used in herbal medicine, it's important to confirm their effect and discover the mechanism on angiogenesis.
In this study, dose-dependent dual effect of baicalin and Huang Qin aqueous extract on angiogenesis was revealed. High dosage of baicalin or baicalein showed anti-angiogenesis effect through induction of apoptosis, but low dosage of baicalin was found to promote angiogenesis through increasing cell proliferation. Possible genetic mechanism underlying the dual effect in different dosages of baicalin was studied using pathway specific PCR array.
Materials and Methods

Herb and extract preparation
The herb Huang Qin was purchased from Chinese herbs direct (http://www.chineseherbsdirect. com) and identified by Prof. Jianchen He at Shanghai University of Traditional Chinese Medicine, it is the root of Scutellaria baicalensis. Aqueous extract was prepared by soaking the herb in distilled water at room temperature for 1 hour, and then boiling for another hour. The solution was centrifuged (12 000 g, 10 min) to remove any insoluble parts, the supernatant was carefully measured and 1gram dry weight per milliliter stock solution was prepared and stored in -20˚C freezer until use. Just before the CAM experiments, the extract was diluted into different concentrations using distilled water. Baicalin hydrate (Cat. No. 375756) and baicalein (Cat. No. 465119) were purchased from Sigma-Aldrich. The stock solutions were prepared with DMSO, and working solutions were made by dilution with distilled water before each use. Final concentration of DMSO in working solution was 5%, so a 5% DMSO water solution was used as control.
Chick chorioallantoic membrane (CAM) assay
The fertilized chicken eggs were purchased from University of Illinois at Urbana-Champaign chicken farm and incubated at 37˚C in a automatic rocking egg incubator with the humidity at 40-60%. On the 3rd day of incubation, the eggs were windowed with forceps, then sealed with a tape and put back into the incubator with windowed side up. The incubator was not allowed to rock after that. Additional water was also added in the water chamber of the incubator to ensure the proper humidity (40-60%) was maintained. On day 7.5 of incubation, a sterilized filter paper containing 10μl of Huang Qin aqueous extract, baicalin or baicalein solution was applied to the CAM surface. The eggs were then returned to the incubator. 48 hours later, an appropriate volume of a fresh made fixative (methanol: acetone = 1:1 (v/v)) was injected using a 28-gauge needle into the 9.5-day-old CAM and fixed for 30min at room temperature. The CAM was cut out from eggs and photographs were taken using a Leica stereomicroscope. The numbers of vessels were observed and small vessels ( 0.2mm) radially converging toward the center were counted. Sample size: baicalein group n = 30, all other groups: n = 40.
Morphometric analysis
10 samples for each group were selected from collected CAMs, and were fixed overnight in 4% formaldehyde (PFA) solution at 4˚C, followed by dehydration (in alcohol serials), clearing and infiltration stages, then embedded in paraffin. 6μm sections were cut and slides with CAM tissue were prepared. Thickness of the CAM was measured from haematoxylin and eosin stained sections with a calibrated objective at 40× magnification using 10×10 calibrated grids in the10× ocular. Samples close to the carrier region (within 5mm to the edge of carrier) were selected and each selected CAM sample was measured at 4 different locations and the results were averaged [47] .
HPLC analysis
The HPLC system consisted of a solvent delivery pump (Waters 600, USA), an automatic injector (Waters 2767, USA), and a 2489 UV/Visible (UV/Vis) Detector (Waters 2489, USA). A Kinetex C18 column (5μm, 150 x 4.6 mm, Phenomenex) was used. The HPLC condition was modified from Gao et al [48] . In brief, elution of the samples and standards were performed using 0.1% formic acid (eluent A) and methanol (eluent B). The gradient elution initial conditions were 50% of eluent B with linear gradient to 60% from 2 to 10 min, followed by linear gradient to 80% of eluent B at 30 min, and then linear gradient to 99% of eluent B at 31 min, this proportion being maintained for 2 min. The column was then returned to the initial condition at 33 min and maintained until the end of the run at 35 min. The flow rate was 1 ml/ min. The injection volume was 5μl and three injections were performed for each standard and 5 injections for Huang Qin aqueous extract. The quantitation of baicalin and baicalein was based on standard curves of the published method [48, 49] .
Cell death, and cell proliferation assays
For cell death assay, LysoTracker Red DND-99 (Life Technologies) was used to label the apoptotic cells and the method was modified from previously described protocols [50, 51] . CAM was cut and removed from eggs before fixation. After being washed twice for 5min each in warm PBS (37˚C), CAM was incubated in 5μM LysoTracker staining solution at 37˚C for 30 min. After 3-4 times warm PBS wash, The CAM was fixed in 4% PFA overnight, then dehydrated through a methanol series (50%, 75%, 80%, 100%, 5-10 min each step) to eliminate background staining [50] . LysoTracker stained CAM samples can be stored indefinitely in methanol at -20˚C, protected from light. Before imaging, the CAM samples were rehydrated through methanol series to PBS, and carefully mounted on slides, and a confocal microscope (Leica DM5500) was used for imaging. Sample size for each treatment group: n = 5.
For cell proliferation analysis, CAM was cut and removed from eggs before fixation, washed twice in PBS for 5 min each to remove blood, and then fixed in 4% PFA overnight at 4˚C. A rabbit anti-phospho-histone H3 (PHH3) polyclonal antibody (Millipore Cat. #06-570) was used to label dividing cells [51] . We performed PHH3 whole mount immunofluorescence on CAM using a method modified from Ahnfelt-Ronne et al and Alanentalo et al [52, 53] . In short, after fixation, CAM was washed 3 times in PBS with 1% Triton, 30 min each time, then blocked (PBS+1% Triton + 10% goat serum) for at least 2 hours at room temperature. After washing away the blocking solution, the CAM was incubated for 3 days in PHH3 primary antibody (diluted 200 times) at 4˚C, followed by 1 day wash in PBS +1% Triton solution, and then incubated in a secondary antibody for 2 days at 4˚C. After being stained in DAPI solution for 1 day at 4˚C, CAM was cleared in glycerol and mounted on slides, a confocal microscope (Leica DM5500) was used for imaging. Sample size for each treatment group: n = 5.
Quantitative RT-PCR
Quantitative RT-PCR was modified from previously described methods [51, 54] . Total RNA was extracted from CAM with different treatments using TRIzol 1 reagent (Invitrogen) following previous described protocol [55] . cDNA was made using iScript cDNA Synthesis Kit (Biorad) after quality control analysis of RNA using a Nanodrop spectrophotometer (ND2000, Thermo Scientific). Pathway-specific gene expression was then determined using the chicken angiogenesis PCR array (PAGG-024Z; Qiagen) and the CFX384 Touch Real-Time PCR System (Bio-rad) according to the manufacturer's protocol. The complete list of genes assayed on the array can be found at the manufacturer's website (http://www.sabiosciences.com/rt_pcr_ product/HTML/PAGG-024Z.html). Sample size for each treatment group: n = 4.
Statistical analysis
As the comparison in this study was made between baicalin, baicalein or Huang Qin aqueous extract group to control group, all group differences in our dependent variables were revealed using Student's t-tests (one dependent variable between groups), significant level (P value) was set at 0.05.
Results
Baicalin and baicalein concentrations in aqueous extract of herb Huang Qin
To evaluate the effect of herb extract of Huang Qin and its main active components, baicalin and baicalein contents in our aqueous extract of Huang Qin were quantified by HPLC. Fig 1 showed the results of HPLC analysis, with the retention time of baicalin and baicalein being 12.5min and 21.5 min in our system ( Fig 1A) . The average baicalin concentration in our aqueous extract was 42.6mg/g dry weight, while baicalein concentration was relatively low, only 7.2mg/g dry weight ( Fig 1B) .
Dose dependent effect of Huang Qin aqueous extract, baicalin and baicalein on angiogenesis in CAM model
Using CAM model, we first compared the newly formed blood vessel numbers between different dosages of Huang Qin aqueous extract groups. The results were shown in Fig 2D and S1
Fig. We could see that treatment of 200mg/ml, 40mg/ml and 8mg/ml extract in CAM caused significant reduction in blood vessels when compared to controls (p 0.003), and 200mg/ml had the minimum blood vessels, only 43 neo-vessels on average, much less than control group, which were about 60. When the dosage of Huang Qin extract was reduced to 1 mg/ml, the number of blood vessels showed no significant difference between the treated and the control groups (p = 0.662). Interestingly, when CAM was treated with 0.2mg/ml Huang Qin aqueous extract, the newly formed blood vessels were significant increased (p = 0.017), it was still slightly more than control when the dose was reduced to 0.04mg/ml (but no significant difference, p = 0.073). When treated with even lower dose (0.01mg/ml), the average number of neoblood vessels (62) was similar to control group (P = 0.305).
As the content of baicalin in our aqueous extract of Huang Qin was about 4% (Fig 1) , we selected 5mg/ml baicalin as the highest dose to test its effect on angiogenesis in CAM model. The results revealed that 5mg/ml baicalin significantly inhibited blood vessel formation (P = 0.0001), but no significant effect was observed at doses of 1mg/ml (p = 0.165) and 0.2 mg/ml (p = 0.379) (Fig 2A-2C and 2E and S1 Fig) . When we reduced the baicalin dosage to 50μg/ml and 10μg/ml, increased blood vessel numbers (68 and 74 respectively) were observed in treated CAM with either dosage (p 0.004). No significant effect was found in 2μg/ml ((p = 0.079) or 0.5μg/ml (p = 0.125) baicalin treated group ( Fig 2E and S1 Fig) . The results in Fig 2E suggested that baicalin has a dual effect on angiogenesis; it inhibits angiogenesis at high concentrations (5mg/ml or above), but promotes angiogenesis at low concentrations (10-50μg/ml). We also tested the angiogenic effect of baicalein in CAM model using the same dosages as baicalin, the results were presented in Fig 2F and S1 Fig. 5mg /ml baicalein showed a strong anti-angiogenic activity, and the quantities of newly formed blood vessels were decreased to 36, about a half of control group (p = 0.00038). From 5mg/ml to 50μg/ml dosages, baicalein treated CAM groups showed significantly fewer blood vessels than those in the control group (p 0.0004). The result suggested that baicalein showed a strong inhibitory effect on angiogenesis. Unlike baicalin, which had pro-angiogenic effect at low dosages (10-50μg/ml), baicalein significantly inhibited blood vessel formation (p = 0.025) as low as 10μg/ml dose (Fig 2F) . When even lower dosages (2μg/ml and 0.5μg/ml) were tested, the inhibitory effect was not significant. In our experimental dosage range (0.5μg/ml -5mg/ml), no pro-angiogenic effect of baicalein had been found. The results suggested that baicalein doesn't show dual effect on angiogenesis.
During the study, we observed that treatment with different dosages of baicalin and baicalein changed CAM morphology. The CAMs after high dose of baicalin, baicalein or Huang Qin aqueous extract treatment were thinner, had fewer connective tissue cells and blood vessels (S2A-S2D and S2G Fig) . On the contrary, treatment with low dose of baicalin induced more well-organized blood vessels and a large number of cells in both chorionic and allantoic layers, resulted in increased CAM thickness (S2A, S2E and S2G Fig).
High dosage of baicalin and baicalein inhibit angiogenesis through induction of apoptosis
After determining the effect on angiogenesis of baicalin, baicalein and aqueous extract of Huang Qin, we then tried to elucidate the mechanism underlying the anti-angiogenic effect of baicalein and high dose of baicalin in CAM. We performed apoptosis analysis using LysoTracker Red staining to detect programmed cell death in high (5mg/ml) and low (10μg/ml) doses of baicalin and baicalein treated CAM. Compared with controls, the number of total LysoTracker positive cells in CAM (P = 0.093) and positive cells in blood vessels only (P = 0.105) had no significant difference between low dose baicalin group and control ( Fig 3A,  3E and 3G ). Low dose baicalein treated CAM exhibited increased total apoptotic cells (P = 0.034), but the LysoTracker positive cells in blood vessels only (P = 0.058) had no significant difference (Fig 3A, 3F and 3G ). High dose of baicalin (P = 0.004) and baicalein (p = 0.022) treatment significantly increased cell death in all cell types of CAM and in blood vessels only as well (Fig 3A, 3C, 3D and 3G ). In addition, we found that 40mg/ml Huang Qin aqueous extract treatment also significantly (P = 0.016) increased cell death in blood vessels and other cells in CAM (Fig 3A, 3B and 3G) . The results suggested that high dose of baicalin and baicalein inhibit angiogenesis through induction of apoptosis in CAM; low dose of baicalin and baicalein have no effect on apoptosis in blood vessel cells of CAM.
Baicalein and low dose of baicalin affect angiogenesis through modulation of cell proliferation
To understand how did baicalein and low dose of baicalin affect angiogenesis in CAM, we performed whole mount immunofluorescence assay using mitosis-specific antibody anti-phospho histone H3 (PHH3), and the results were shown in Fig 4. The amount of PHH3 positive cells in blood vessels of CAM were significantly reduced in high (p = 0.005) and low dose (p = 0.035) of baicalein, and 40mg/ml Huang Qin aqueous extract (p = 0.018) treated groups (Fig 4A, 4D, 4F and 4G) . Interestingly, high dose baicalin treatment caused a slight reduction of PHH3 positive cells (no statistic difference, p = 0.054) compared to controls (Fig 4A, 4C  and 4G ), but in low dose baicalin treated group, the amount of PHH3 positive cells was (Fig 4A, 4E and 4G) . The results suggested that baicalein and low dose of baicalin affect angiogenesis by modulation of cell proliferation.
Baicalin and baicalein regulate angiogenic gene expression in CAM
Based on the discovery that baicalin had a dose-dependent dual effect on angiogenesis, it induced apoptosis, inhibited cell proliferation at high doses, and promoted cell proliferation at low doses, we tested the hypothesis that the angiogenic gene network might be regulated differentially between high and low doses of baicalin. Given chicken angiogenesis PCR array has 84 angiogenic factors and other genes involved in angiogenesis including cytokines, growth factors and receptors, adhesion molecules, proteases inhibitors and other matrix genes, it enabled us to quickly and reliably analyze the expression of the focused panel of genes related to angiogenesis using real-time PCR. Quantification of the transcript levels of 84 genes in 48 hours high dose of baicalin and baicalein treated CAM identified 12 genes with significant (!2 fold up or down regulation, P<0.05) responses to baicalin and 15 genes to baicalein (Fig 5A) . High dose of baicalin treatment significantly down-regulated the transcripts levels of EDN1, EDNRA, FGF2, PROK2, SERPINB5 and TEK, but up-regulated the expression of ANGPTL4, BAI3, CST3, FN1, MMP9 AND NRP1 (Fig 5A) . On responding to high dose of baicalein, the expression level of ANGPT1, CTGF, EDN1, EDNRA, ERBB2, FGF2, FGFR3, JAG1, PGF, PROK2, SERPINB5, TEK, VEGFC and VEGFR2 were down regulated compared to controls, while only BAI3 was up regulated (Fig 5A) . To recognize whether the same genes transcripts were regulated in CAM treated with low dose of baicalin and baicalein, we analyzed the relative expression levels of the same 84 genes in low dose of baicalin and baicalein treated CAM, and 11 genes with significant (!2 fold up or down regulation, P<0.05) responses to baicalin and 9 to baicalein were revealed (Fig 5B) . Among 11 genes responsive to low dose of baicalin, ANG, ANGPT1, ANGPTL4, FN1, LITAF, MMP9, NRP1, SERPINF1, TGFB2 AND VEGFC were up regulated, while only EFNA2 was down regulated (Fig 5B) . Low dose of baicalein treatment significantly down-regulated the transcript levels of ANG, CTGF, EDN1, EFNA2, FGF2, FGFR3, VEGFC and VEGFR2, only MMP9 expression was significantly (!2 fold, P<0.05) up regulated (Fig 5B) .
Discussion
Baicalin and baicalein belong to flavonoid family, and they have very similar structures, but their effect on angiogenesis and the mechanism were different. High doses of baicalin and baicalein both had inhibitory effect on angiogenesis in CAM, low dose of baicalein also showed anti-angiogenic activity, but same low dose of baicalin was found to promote angiogenesis (Fig  6) . High dose of baicalein down regulated angiogenesis related genes like ANGPT1, CTGF and growth factors such as FGF2, VEGFC, increased apoptosis, while also decreasing cell proliferation, ultimately leading to strong inhibitory effect on angiogenesis (Fig 6A) . Low dose of baicalein down regulated similar genes as high dose of baicalein did, causing inhibition of angiogenesis through reduction of cell proliferation (Fig 6A) . The gene expression profiles in high dose baicalin treated group were complicated, some angiogenesis-related genes such as ANGPTL4, CST3 and FN1 were up regulated, but other factors including FGF2 and VEGFC were down-regulated, resulting in increased apoptosis, and the inhibition of angiogenesis ( Fig  6B) . Low dose of baicalin up regulated the expression of several angiogenic genes and growth and in each CAM sample, the center layer of 4 different frames in 4 directions of CAM close to the carrier were counted. Error bars show mean ±SE, and asterisks denote significant differences between each treatment group and control group (*P 0.05, **P 0.01).
doi:10.1371/journal.pone.0167125.g004
Dual Effect of Baicalin on Angiogenesis factors, and led to increased cell proliferation in blood vessels, resulting in pro-angiogenic effect (Fig 6B) .
In both cell death and cell proliferation detection, we noticed that the effects of baicalin, baicalein and Huang Qin aqueous extract on cell apoptosis and proliferation were not just observed in epithelium cells of blood vessels, but also in other epithelial and mesenchymal cells in CAM. The results suggested that the cell apoptosis and proliferation induced by baicalin and baicalein may not be vascular-specific. The effects of Huang Qin aqueous extract, baicalin and baicalein on angiogenesis were found to be in a dose-dependent manner, and the inhibitory effect of baicalein was stronger than that of baicalin, these results were consistent with previous studies [41, 56] . The anti-angiogenic effect of Huang Qin extract in a broad dose range may be contributed by the combination of baicalin and baicalein, as well as other components such as wogonin [46, 57] . Compared with inhibitors directly targeting to VEGF or FGF, the chemicals in Huang Qin required relatively high concentrations to achieve their inhibitory effect on angiogenesis [22, 58] . Baicalin showed pro-angiogenic effect at certain doses (10μg/ml-50μg/ml), but the effect is much weaker compared to growth factors like VEGF and FGFs in CAM model [59] [60] [61] .
Many angiogenic factors and growth factors were down regulated in low or high dose baicalein treated CAM (Figs 5 and 6) . CTGF, EDN1, FGF2, FGFR3, VEGFC and VEGFR2 were Dual Effect of Baicalin on Angiogenesis found down regulated in both low and high baicalein treated groups, suggesting that these genes might be baicalein responsive genes. Among these genes, FGF2 and VEGF have been reported [41, 62] . Consistent with our result, Shang et al recently found baicalein suppressed the mRNA expression of CTGF in breast cancer cells [63] . Endothelin 1 (EDN1) is a potent vasoconstrictor peptide produced by vascular endothelial cells [64] . Whether the expression of this gene could be affected by baicalin or baicalein has not yet been reported. In our study, we found that EDN1 expression was reduced in both high and low dose baicalein treated CAM, in addition, EDN1 and its receptor EDNRA were found to be down regulated after high dose of baicalin and baicalein treatments, suggesting EDN1 is one of the factors responsive to both baicalin and baicalein. Consistent with its pro-angiogenic effect we observed, low dose of baicalin up regulated angiogenic factors like ANG, ANGPT1, ANGPTL4, and growth factors such as TGFB2 and VEGFC, as well as some other angiogenesis related factors (FN1, LITAF, MMP9, NRP1 and SERPINF1). Among all these genes, only TGF, VEGF and MMP9 have previously been reported as being influenced by baicalin or baicalein treatment [40, 65, 66] .
The gene expression profile in high dose baicalin treated CAM seems to be complicated. Although high dose of baicalin showed strong inhibitory effect on angiogenesis in CAM, and we detected that 6 angiogenesis related genes were up regulated after high dose baicalin treatment, among these up-regulated genes, except for BAI3, which is an angiogenesis inhibitor [67] , all others (ANGPTL4, CST3, FN1, MMP9 and NRP1) are actually positive regulators of angiogenesis [68] [69] [70] [71] [72] . Most of them (ANGPTL4, FN1, MMP9 and NRP1) were also found to have up regulatory effects on low dose baicalin treated CAM. These results suggested that the increased cell death and inhibitory effect on angiogenesis in high dose baicalin treated CAM might be regulated by different mechanisms other than these angiogenesis related genes. 
Dual Effect of Baicalin on Angiogenesis
Although the promoting and inhibitory effects of baicalin on angiogenesis have been reported, no report shows the extract of Huang Qin also has a dual effect [40] [41] [42] [43] [44] . In this study, we found that the aqueous extract of Huang Qin had inhibitory effect on angiogenesis in a broad range (8-200mg/ml), but it was also found having a pro-angiogenic effect at low dosage (0.2 mg/ml), which may be mainly due to one of its major components, baicalin ( Fig  2D) . Baicalin is a glycoside and baicalein is aglycone form of baicalin. Generally, the biological activity of glycosides is mostly due to the aglycone portion, but sometimes the glycoside residue is crucial for their activity [73] . It's interesting that our results showed only baicalin has dose dependent dual effect on angiogenesis, but the aglycone form baicalein showed dose dependent inhibitory effect alone in CAM model. As to why this happened is unknown, we are able to predict that the epithelial cells in CAM may more efficiently absorb baicalein than baicalin, when low concentration of baicalin was added to the CAM, it went into the cells and regulated angiogenic genes expression, and then perform pro-angiogenic effect. In high concentration of baicalin, certain amount of baicalin might convert into baicalein by glycosidases in eggs. Although we don't have evidence in CAM model, we do know that both baicalin and baicalein could be detected after oral administration of pure baicalin in rats [74] .
In this study, we tested dose dependent effect of herb Huang Qin extract, and its main components baicalin and baicalein on angiogenesis and for the first time our data defined that both Huang Qin aqueous extract and baicalin have dual effect on angiogenesis, and a possible cellular and genetic mechanism was also revealed. In China and some other countries, herb Huang Qin (mostly in formula) is clinically used in patients for both anti-angiogenesis such as inflammation and different kinds of cancer, and pro-angiogenesis such as ischemic diseases treatment [1, [3] [4] [5] . Baicalin has recently been used in cosmetics and toothpastes in China [75, 76] . Our data suggest that affecting angiogenesis is one of possible mechanisms of Huang Qin's function in Traditional Chinese Medicine. According to our results, amount of Huang Qin should be determined based on the disease types, and a new clinical guidance maybe needed. Baicalin concentration in the herb should be carefully monitored for quality control. We strongly suggest that more dose dependent and pharmacokinetics studies in animal models are required before baicalin or baicalein is applied in any clinical trials. 
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